Bibliometric analysis is used by an increasing number of researchers in the field of Library and Information Sciences (LIS). University libraries, which spend large amounts of fund annually to acquire information sources, face enormous problems related to the selection and the weeding out of publications. To minimize or overcome these problems, bibliometric studies are often used by librarians. The objective of the study is to ascertain bibliometric features visible in the field of Library and Information Sciences. For this purpose, 50 theses submitted for the Master of LIS degree (MLS) of the University of Colombo and 20 theses submitted for the Master of Social Science in LIS (MSSc) of the University of Kelaniya were analyzed. From those 70 theses, a total of 4,901 citations were extracted using the lists of references and bibliographies provided as the main source of primary data. These citations were cross classified and tabulated according to a number of variables. It was revealed that books were the most heavily used source material, accounting for 39% of citations, while journals category coming next with 34% of citations. Most heavily used book was the "Organizational Behavior" by Robbins, (2001). "College and Research Libraries" is found to be the most heavily used journal. Within the span of 11 year study period, 485 journals were cited. A total of 1, 664 citations originated from these journals. The journal "College and Research Libraries" ranks as the first in the core journals list with 66 citations. "Library news" which ranks the second place accounts for 52 citations. The mean half-life of all citations is almost 9 years, while the mean half-life for journals and books are 7 years and 13 years, respectively. Findings of the study are in conformity with the previously reported research findings, which also reports that books as the main source material for research studies in LIS fields.
Introduction
Bibliometrics is a type of research method used by the researchers in different subject disciplines. "Bibliometric techniques are used for a variety of purposes like the determination of various scientific indicators, the evaluation of scientific output, the selection of journals for libraries and even the forecasting of potential Nobel Laurates" (Zafrunnisha, 2012) . The term Bibliometrics has been defined as, "the application of mathematics and statistical methods to books and other media of communication" (Prichered, 1969) . Initially this concept originated as statistical bibliography and subsequently developed into a major field, now commonly known as bibliometric studies. It is used for evaluating text and information in this field. The bibliometrics is quantitative in nature and this technique can be effectively used in the field of Library and Information Science for the study of literature. It is observed that in the field of Library and Information Science this type of research is used more effectively to determine trends in literature. Bibliometric studies are useful particularly for the evaluation of library services, resource allocation, decision making, collection development, resource sharing and weeding. "Bibliometric analysis has become a well-established part of information research" (Zafrunnisha, 2012) . Bibliometric study accurately used by the researchers to identify user requirement.
Statement of the problem
University libraries annually spend a large amount of funds in acquiring information sources required for its user community. It is necessary to conduct research studies to check the relevancy and the utilization of these information sources and to take action to obtain appropriate information sources to match the needs of the users.
In order to select information sources in various subject disciplines, the general rule of 80:20 can be used. According to this rule, eighty percent of the total usage is coming from 20% of the total collection. If librarians can identify this 20%, most heavily used materials then the library can satisfy 80% of the user requirements. This rule is illustrated below in Figure 01 .
Academic libraries have limited space to store sources of information. Therefore it is necessary to formulate a mechanism to discard unwanted and under-utilized sources of information. The concept of half-life (determine when half of all the active literature of a field has been published) is used by researchers to discard library materials (Totten, 1971 p. 342 ). This concept is helpfully important to discard books and serial collections.
Figure 1: Selection of information sources

Significance of the Study
Bibliometric studies using postgraduate theses and dissertations in different disciplines have been done in various countries. Local literature however reveals that few such a studies have been carried out in Sri Lanka yet. Conducting a bibliometric study could be a valuable asset in many aspects for an academic library. This type of study using postgraduate theses is essential to determine the bibliometric features in a specific subject field. It helps to identify core journals ''the journal publishing maximum number of papers in any area is considered a core journal" (Mattal & Singh, 2006) and other heavily used information sources as well as source format and age of information sources. Such a procedure would help the librarians to manage their collection in an effective and an efficient manner.
It is essential to formulate collection development policies to determine whether to continue or discontinue a particular subscription. Such development policies would immensely help resource allocation, the weeding process regarding both print journals and books in a Library. The findings of Usage Collection 80% 20% this study will also help to avoid accepting unnecessary library materials from donors.
Objectives of the Study
The study was carried out to determine the bibliometric features of postgraduate theses in the field of Library and Information Science. Vimala (1997) conducted a research study to find out citation pattern in Biological Sciences using theses submitted for doctoral degree awarded by Sri Venkateswara University, Tirupati, India. The author analyzed 39,453 citations and found that the most frequently used journal was "Plant Physiology" which got the first rank in the journal rank list. Twenty five percent of total citations use only the first nine journals in the rank list. Fifty (50) per cent of total citations were approximately 11 years old while books were approximately 13 years old. This research study revealed that the HalfLife period for book citation was little higher compared to journals
Specific Objectives
Research Methodology
In order to gather background information, a literature survey was carried out. Bibliometric techniques are used as research methods. Bibliometric research methods are applied to determine the characteristics (user behavior) of the materials referenced by graduate students. For this study 50 MLS postgraduate theses submitted to the University of Colombo and 20 MSSc postgraduate theses submitted to University of Kelaniya within 11 year period from 1999 to 2009 have been considered as source documents. In order to make this research study a success all bibliographies and title pages of the selected 70 theses were examined and citations were recorded from the list of references of each of the thesis. From these seventy theses, a total of 4,901 citations were recorded. Bibliographies of theses have been used to collect data such as material titles, article title, year of source material, total number of citations, source type, and source format. Title pages provide information on the title of the thesis and the year of submission. All these data was then fed in to excel worksheet in order to tabulate and cross tabulate all information collected from these sources. Based on the MS Excel worksheet relevant Tables and Figures  were extracted.
Using the above database the following bibliometric related analysis has been carried out. Initially, all reference materials were grouped in to 16 categories in order to identify the most heavily used reference materials in this field.
Annually, the budget allocation for the libraries has decreased. Therefore, the librarians have to cut down the purchasing of reference materials. This study identifies core journals and heavily used books in the field of Library and Information Science in order to facilitate the management of scarce resource available to a library.
There are a number of bibliometric laws available for the use of researchers, the most prominent laws are Lotka's inverse square law of scientific productivity, Zipf's Law about the frequency occurrence of words in a text and Bradford's law of scattering of articles. Out of these laws the present study has used the Bradford's law. The application of Bradford's law help in the collection evaluation, selection/deselection of materials, defining the core journals and to prepare priority lists among journals. In order to identify archival usage of reference materials, this study has tabulated the age distribution and also calculated half-life of all citations. The study has identified the difference of half-life by type of material. In order to present the results of this study, Tables, Figures and Thirty core journals according to number of citations Thirty core journal (the most heavily referenced journals) in the field of Library and Information Science were identified using the number of citations. If 10 or more than 10 articles of a particular journal have been used by the researchers it is identified as a core journal in this study. The findings are presented in Table 02 below. Any research study heavily depends on various types of information sources, such as Books, Journals, Pamphlets, Reports etc. Out of above sources of information, journal articles are the most commonly used source by the researchers. Therefore, it is necessary to identify core journals related to this field. Data collected for this study shows that 485 journals were used by the researchers and these journals contained 1,664 citations. Out of these 485 journals used by the researchers, most heavily cited 30 journals are presented in table number 02. Among them the journal "College and Research Library" has taken rank 1 with 66 citations. It accounts for 3.97% of total journal article citations. Rank number 2 goes to "Library News" with 52 citations accounting for 3.13 % of total number of journal citations. "Aslib Proceedings" was the third highest with 50 citations and it accounts for 3.01%. Thirteen journals have more than 25 numbers of citations and only seven has less than fifteen numbers of citations.
Thirty core journals according to total number of theses
Subsequently, the thirty core journals are tabulated according to total number of theses which enabled the researcher to find the highest number of users for a particular journal. Most of the bibliometric researchers select core journals using the highest number of citations without considering the number of users for each journal. To find core journals in any discipline, it is necessary to consider the number of users for each journal. According to the above mentioned core journal definition "Journal of Librarianship and Information Science" should get the first rank in the core journal reference list. "Aslib proceedings" and "Library News" should get second and third ranks respectively.
The most heavily used books
It is essential to identify heavily used books in any subject discipline. This study has identified highly used books in postgraduate theses in the field of Library and Information Science during the period 1999-2009. Table 04 shows the usage of books in the field of Library and Information Science within the period of analysis. In the present study, if books have more than eleven citations, they are considered as most heavily used. 'Organizational Behavior' by S.P. Robbins (2001) is the most used book with 16 references. There were ten books which have more than 10 citations. The 70 theses from which the data was extracted for this study, accounted for a total of 1,921 book citations. Out of these citations, 131 came from the list of most heavily used books. Based on the total number of journals and citations, Bradford's Law of scattering is tested. According to the above mentioned Bradford's Law one third of all journal citations are covered by a fewer number of journals while the second one third of the citations are covered by a greater number of journals than the first one third. Remaining one third of the citations is covered by still a greater number of journals than the second one third. Table 05 shows that 485 journal titles were used by researchers in the field of Library and Information Science and all these journal titles contained 1,664 citations. First one third of journal citations were 551 and it was covered by 13 journals. Second one third of journal citations were 552 and it was covered by 61 journals. The third one third of citations was covered by 411 journals. Bradford formulated his Law 1:n:n2 in order to identify scattering pattern of journal articles. According to our research findings, the journal citations which were collected for this study approximately fit the Bradford's Law of scattering. Accordingly, if librarians are able to subscribe to the above mentioned 13 journal titles that alone would help fulfill 1/3 of the information requirements of the researchers in the field of Library and Information Science.
Distribution of citations to journals according to Bradford's law
Age of cited materials
Researchers use various types of information sources as citations for their studies. Therefore, it is mandatory, that professionals in the field of Library Science know the age of all information sources. The present study analyzed the published year of each reference source in order to find out whether the researchers are using recent publications or the old ones. Furthermore, the year of publication is very important for librarians to manage their collection in an efficient and an effective manner. Age is the length of time a particular reference material has existed. These reference ages are usually measured in years. The half-life of all citations is derived from data collected for this study.
Half-life of all of reference materials were calculated using the following formula. A = SY-PY A=age of reference material, SY=Submission year of thesis, PY=published year of reference material Table 05 shows the age distribution of reference materials with corresponding overall frequency and cumulative percentage of citations. This data is used to determine the ages of reference materials used by the Library and Information Science postgraduate researchers. Fifty two references materials were published in the same year as the submission of theses. More than one quarter of citations were 05 or less years of age. More than half of the citations were almost 10 years old and more than 75 percent of citations were 19 years old. It is evident that the most number of citations (306) were 05 years old. It is interesting to note that 16 citations that were used are more than 100 years old. 132 citations have not indicated the publication year and were excluded from this calculation. 50% of the total number of 4,769 citations is nearly recorded in 9 year with 2,341 citations. Present study analyzed journal article citations to find out core journals in the field of Library and Information Science. Within the 11 year study period 485 journals were cited. A total of 1, 664 citations originated from these journals. The journal "College and Research Libraries" with rank one in the core journal list accounts for 66 references. "Library news" with rank 2 accounts for 52 citations, "Aslib proceedings" has 50 citations with rank 3. This study considered not only the number of citations but also the number of users for a particular core journal. "Journal of Librarianship and Information Science "recorded the highest number of users that is 25 out of 70. Second highest number of users was recorded for the journal "Aslib proceedings "with 24 users and "Library News" was the third with 23 users.
Books were the main reference material used by researchers in the field of Library and Information Science. The present researcher was therefore; keen to identify the most heavily used books in this field. Among them "Organizational Behavior" by S.P.Robbins is the most used book with 16 citations. The second highest usage of book citations are "Encyclopedia of Information and Library Science" and "Cost analysis cost recovery marketing and free-base services" with 15 references each. It is interesting to note that the most heavily used book in the field of Library and Information Science come from a non-library science discipline.
Several bibliometric laws are used by the researchers for studying of bibliometric features. In order to identify the heavily used journal titles in the field of Library and Information Science the present study used Bradford's law of scattering. MLS and MSSc researchers have used 485 journal titles with 1664 citations. The findings nearly endorse the Bradford's law of scattering and the research indicates that one third of journal needs were met by a 13 journal titles only.
Age of reference materials is very important for librarians when preparing withdrawal policies. In order to facilitate these procedures present study has calculated half-life of all citations. The study reveals that approximately 50% of all citations were 9 years old. When considering the half-life of journals and books separately, books have half-life period of 13 years, while journals' halflife period is only 7 years. Rather than use old articles researchers in the field of Library and Information Science seem to prefer the use of current journal articles. According to the research findings, 80% of the total journal article needs in the field of Library and Information Science can be met by keeping just the 16 year old journals. A research study by Vimala (1997) revealed that half-life of journal citation is 11 years in the field of in Biological Sciences. Reddy (1999) discovered that, the half-life of journal citations is 18 years in the field of Chemistry. Harwade and Dankhade (2002) revealed that the halflife of journal reference is 22 years in the field of Economics. According to the above findings half-life of journal references varies from subject discipline to subject discipline. Present study records the lowest journal half-life which is 7 years compared to above findings on half-life. We may therefore conclude that Library and Information Science researchers prefer to use more current information in their research studies.
According to Bradford's law, researcher has identified 13 core journals. These journals cover one third of journals article needs in the field of Library and Information Science.
Conclusions
Books were the most heavily used source material in the field of Library and Information Science which is closely followed by journals.
Journals seem to be an important reference material in the field of Library and Information Science. The researcher therefore has identified core journals related to this field. The journal 'College and Research Libraries' was the most cited journal in the field of Library and Information Science. However the 'Journal of Librarianship and Information Science' records a higher number of users than the Journal of "College and Research Libraries". Distribution of core journal references by place of publication shows that more journals are published internationally whereas the local publications are very few.
Highest number of citations came from books. The present research has identified the highly used books within the field. The book titled "Organizational Behavior" was the most heavily used book in the field of Library and Information Science. Overall half-life value for all citation is nine years. When half-life of books and journals citations are considered separately books have longer half-life period (13 years) compared to half-life of journal citations (7 years).
Recommendations
Books were most widely used source material in the field of Library and Information Science. According to the findings of the present bibliometric study, researchers have not used enough current scholarly articles as reference material. Therefore, to strengthen the quality of postgraduate research, researchers should be encouraged to use more current articles. To achieve this mission training programme in literature searching should be made a compulsory part of course modules in master's degree programmes.
It is recommended that it is better if these university libraries could subscribe to at least 13 most used journals. According to the Bradfords' Law, these 13 journals can fulfill one third of all requirement of the researchers. According to the 20:80 rules, librarians can withdraw unnecessary back volumes of print journals and books, which will avoid shelving and space problems (Lininger, 2012) .
Based on the results of this research study, we may recommend that librarians conduct further bibliometric research studies in other disciplines as well. Librarians can benefit from such research findings. Such information can be used for decision making, and for the preparation of overall policies for university libraries. Continuation or discontinuation of particular subscriptions can be based on specific recommendations given by the researchers.
If librarians are unable to subscribe to 30 journals which are identified within this study as core journals, it is recommended that they should subscribe to at least 13 journals in order to cover one third of total journal references needed.
